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(57) [#tfffi^C9$gBS} 

[W*3S2] w^jsi t3fB«03J?u^y5^^•$=l-h' 
■r'^)DNAc 

2 {Cf5fg(73DNA. 



2 



to 



^ftfi©itST«^ L Acffi*:* 2 X« 3 IC SEiSO D N Ao 

-f yD-f->>3?.ttM/:^n>&^Tt)©i:t"-2)c ) 
^&W-r^W*JS2, 3X«4(Cfe«WDNA. 

[W*JS6] t h(Cffi5l?-r-l.W*5S2, 3. 4X«5 
fCfSffiODNAo 

.[W*3S7] Wd<J»l {Cf^«(D4?U'<:/5^K^3-^' 
-r -5 D N A e ^ItM ^S' -^^^T';^J: 
BJtg75:im«I^DNA, 

-tmmMmx[t^(Dm.^mm\z^m6^t£m^my<it:^f 
^m^m? \zmm.<Dmm'^mrj:m^A.DN A. 



( 2 ) 

. . 3 • 

1 xtt«^e^ffiotasT« bfc fe®T-s.«.B*^ 7 
rmmmm (tztci.. rxaaj ^u\^r^i^tz.y 

9X«1 OlCfB«Ott®lBltg;f^t*aglADNA„ 
[»*)B12] '^i'^-^^y^XS F^i'^-Tfe^W 10 
Mm?. 8 . 9 , . 1 0 Xtt 1 1 fCfSttroltij 
^DNA, 

1 3 ] m^m 1 iciE«07i? 'J K ^ 3 - K 

-r -5 D N A t g iS' - ^^^T';5: 

BJtg?^Cffijlfe A D N A * jg5i:?t^ tC S A U T>S: ^JBMKi^ 

5] DNAdt. ae^n-HoMtca:^ . 20 
) ^*-r^w*«i 3. 1 4x« i 5izmm.(Dmm 

(»*JS17] DNA/O^t htCS5l5-r^W*«l 3, 1 
4 . 1 5 X« 1 6 !CE«®BKeil«^. 30 

^^13. 14, 15. 1 6X«1 7lCE«0}^Kte^ 

t«^« 1 9 ] ^^A^^mm-n-^^m^m 13, 14. 

15, 16. 1 7 X« 1 8 (CfE®cDJ^Kte^#:. 

/O^^.Sg^L.T/j.STp'J'^y^^Fomit:^^. 40 
mMm2 1] DNA;5^BH^J«(C*3tt^Ba^J#^2 tc^ 

-rifi«BH^jx«-eoii»sH^j{ctBiiW;^£ffi«sa^j^w-r 
-5 2 0 dfSttcD/)^ u ^y^^ F <z)©jt:^rffi. 
[»*:«2 2] DNAt!;^. iie^ a- KcD^»(C«o' 

3- F-r«.T5 7SfBS^J*^^-g.::i:7i<. m«<^ 
1 X«1t^e<&fficD:^*T-e^Lfcfe©-C=i5-S»*JS2 . 
0 x« 2 1 (3iB««»it? u '^yg" FOMjt:^^o 

[W*)S2 3] DNA*^*gE^mfC*3tt-5Sa3?iJ#-^6 (CS^ 
TifiSE^J (;tfcL. rxaaj ^ftUTS^UfcT 

sygftt. 'ryn-f->>xttFu^rr>s:^-rfc©<tT so 
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^. ) ^^T^m^^m 2 0. 2 1 XtJ 2 2 {rfS«®7l^ U 

'^y5^.FwSjt:^fto 

[»^a2 4] DNATjit F(CS5l5-r^f»^JS2 0. 2 
1. 2 2X«2 3(CiE*E03}?'J^y5^ F<7)S!jt:^ffi. ■ 

[W*^2 5] ^i7i$'-*ty^x= F'^i7^S'-T-*^» 
^:^2 0 ". '2 r. 2 2. 2 3 Xti 2'4 (CaE^OTj? ijv^y 
5^FOS!it:^ffi<. 

[»*«2 6 ] ?&±*i±MMT&^ftd?3S2 0.21. 
2 2. 2 3. 2 4Xtt2 5iCfB«W4^'J^y?-F«S!jg 

[«^«2 7 ] :g±u/iJj?u -^y5^F*m*f. SW. it 
J®, mm. ^^mm. yjmm^o^b^^y^-. 

->>i^. y)m^^m:sLV^/x\tmm.j^n^^wi\z 

«}:Ogg?cr^W*3H2 0. 2 1. 2 2. 2 3. 2 4. 2 
5Xtt2 6 iCia«®7j^U'<y5^FOKjfi:^ffi„ 

[0 0 0 1], 

BSfET^o ) ©S^^&af#-r^«r«/^£3l^U'^y5^F(cM 
[0 0 0 2] 

[a!3l5©i$W] iFN-rtS. ta-^^^jpxf^ffl. SiM« 

■^•v-'f F i^x.>\z^^mm>^§:nfz^&m.mmmAm^ 
T^t^t^nT^^^. :ine.c9^#if^fflf$>x.!c. i fn 

mtLxmtim^zmmum'^msb'htiTf^^^o mtEX^ 
L#s I F N - r ^i^fe^a^iifflfls*^e^-r ^3^^s i f 

N-ri. ^^SS*fflJia*ie.SSJbfcI FN-TSr:3- 
F -r D N A * iC S A b T ^ J^Kte^#:75^'^^ 
-r-Sffi^X-S I FN- rfcAgiJSn. ±fSBB*IS^{c*D 

ViT«. ;m6CD'5%«(,i-m/i^/&^* r^r|.5|5 I F N - r J 
[0003] dO^-S. 5^^S I FN - r «. IS 

mm-cmmi^. "fDmm^^mmr^^tizj^omm.-^ 

n^o c:cD:^ffiTii. I FN- rK*SiJ«a^/On FN 

:^/\*U>A. l/>x"sl/i7 5=->. Ty 'J;^■Wa*;J^■^^- 
^5^>. x>FF^->>.. UiR#«S:^j:t'<D-7-i' F>'i> 

;5^«ffl$n^o L;5^L7i75^*e. c:ne.©;^M«. (^^-rn 



( 3 ) 
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[0 0 0 4]. 

(ommcDsmt. ftmummmiz^x-^x i fn - r ®gi 
^. 

[0 0 0 5] ^®%BJcDgiJ(Dge<)«. »f7!)^-5iJ?U'<7'5" 
H*3-H-r-5DNA$rjS#t-r^:iticab^, 10 
[0 0 0 6] Z(D^m<D-^ ^izmOS^it, »f*^-SDN 

[0 0 0 7] ^:®feBj©$^tcBij<73aMtt. w^^-s^a^ 

X. D N A ^ jSlCTt it;: # A L T J^Kte^^* * ffittr 

[0 0 0 8] :io:>^m(D:s<bizm<Dmmt. mti^^mm. 

[0 0 0 9] 20 

mm^^ w^mizioi-f^mm^n i tc^^-tTs ygEsa 
m^mv. ^^m.mmmizid\^^T I F^-r(om±^m 

U K J; 0 «f ^ t> ® T ^ o 
[0 0 1 0] CKD^q^li. .±ffSm-©il^*. »f!i^^7jf 

-5, 

[0 0 1 1] :no%PH. ±fa^H®siMSr. ±m^^u 30 
-^y^h'^n- F-r^DNAig^lt^prtg;^:'^^^- 
^T/i -5 1«SpItg:^^ffiJe A D N A tc J; D «f i^T ^ 

. [0 0.1 2] ::c755!Bjtt, ±iE^Gg«ESffi$, ±se4?u 

'^T'^^h'^n- K-r-5DNA<i:g*1ft«oItgfi^57^- 
S:^^T75:«>1t^^tgi^J:Ja^^l^D N A * jiltmilC^A 
L T ^ J^Kte^ft: cfc D «j*T ^ =b ® T ag. ^ o 
[0 0 13] dCD^Bja. ilHSSECDSIS*. ±m^^'J 

^^/vTu^^m^mrm^^TyN A^m-^^^izmx 40 

^ 7^5^ K ^ Jf 5f L T -S) U y 5^ K ® SSit 
[0 0 14] 

(Dz:t<. m^'j^^o^^^v^z^^i'intmiA^izmm-r 

[0 0 15] ;r(J5%^®DNAtt. g^ltaSoItg/Siil: 50 
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— {C}f AL.T;ailK.DNAtL, ;iCDm^ADN. 
t:Him $ -a: ^ d t © -e # ^ jifi^EE tc » A L T J^M 

[0 0 1 6] Cl(D5!egcDi«iSBTmffi^^DNAttv il 

[0 0 17] zL(D^m<7i's^m.u^mt.. mm-r^ii. ^ 
[0 0 18] mt-^^'mn^mw-^^<nm^(r>mm.-:fjm\z 

[0 0 19] dCD^I^tt, ^fe^fi^aaS@{C:feViT I FN 

hts-i ym\z'z>^mm.\^-z\>^rziL:L^. ziu^/n'^^^-u 

ic, I FN-rcOi^^$r^#-rst¥**»CD^<«fS^C 

tC. ;7-^Xff«fflflS*^^¥iiL^cmRNA^»^(CjifBgP 

TT'R T - P C RSJt^^S-a-TSeK^BP^i-n- h'-T^D 
NAKfM-^SlJb. ;in*yD-:y'lcLT±lSmRNA 

LfccDNA^-r>^5U - ^^Itt lc«l^ L 
td^, 4 7 lit*^7i^?>fj:«.. E^M{c*3tt^BH^J# 

3 \z7fi-rm.mm.mp d n a n^. ^ o:>m.m 
tti 5 7m<^T^ymt^<^UKi. m^mn3\zmm.\^ti 

«-^3{Ci3ViT. rxaaj ^#LT5^L/c75y 

[0 0 2 0] C:ne..O»M,IC^O'€> *!^BJ#75^t hJff . 
«fflflaS5l5®mRNA$?|^^1^^byitC5. ^fe-ffifi^ 
SfflSStCfeViT I FN-r©]g^*BSS-r^. se,tcgijco 

u '^y?^ h* ^ a - F-r-site^^Ti^^ffi-r ^ d i 

Lfc. ::ic9jie^ttBB^J^{'*5tt^iE^J#-^2 (cs^-rtS 

ygf*^e.;^£^. WMmzi6n^mn%m\z7r^-rT^ J 

fco t^ii. ^CDlS^JS-^1 lC*5liT, rxaaj 
[0 0 2 1] E^J^(C*3ttSBH^JS^ 1 RJ>*2 (C^-TT 

(1) i7n-^ hifyy^-^'p'btT^m^(nmmyf 
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(2) «^MeK^>U:/->>MftL. ffift^*^^>2 
■ rz> 

(3) ■7'j7X)ffSfflBg*^e.mRNA$-MBlL. Ctl^^ 

(4) c:c9DNAEef>tSI^©#:^l^Lfcf^. StllHmR 
fz. 

(5) J^Ktel^^^T^^^ c DNA^gg^Jb, i^*BE3^J<& 

^«b. ^itt-r^tifetc. MS^b;tT5y^@H?«Jtt& 20 

^mtcistt^BE^JS-^Stcs^-rTSygSE^J^^b. -7 
':77.(C*3ViT, Cl®T5y^BH?nj;^iga?nj#-^3tC»iEb 
fe:KaE^JtcJ;03-H$nTVi^C^:^fit^bfc„ 

(6) thffFifflBa**«'mRNA^»^ICc 
DNA7-r>^^U-€rf^®[-r^— gajiJ^t'iitt ^iE 
^J#^3(CS^-rig»BH^J®DNASlf>t^llS^b, 
^SJb;t^. _hiBcDNA$-l':/5'U-tCA'r>^'Ji5^'f 

x's-B-. mmfi^-^^^vtzMK^mi$.^tm.i.rzo 

(7) - J^Hte*^^t:75^e>cDNA^^SJb, :BISBH?IJ* 30 ' 

^miz^if^mmmn i (c^-tts yBEBE^j<&#f^e: 
^^t^mmvtz, 

[ 0 0 2 2 ] ^feiffiffiS«fflSglC*3liT I F N - r <75MI^^ 

-^y^h'iise^b^^tc+Bj^-r-STsy^iH^j^^rbxi'i 40 
e b < «# in b /c: T 5 y ^BH^J b . ^fe^a^ SffliSfc 
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#A-r^1t3E^. ^ODNA^^tJBKte«l^*:»Jg«{l 
J: 0 . BffMw^i^f^ffl««it bXV^^ fe(^)cD. HE^JS^ 

1 s.ymmm\zi3n^N^mz:^yji:\te^^i^i5. 

y S?*^' 1 X«1ti^{i^^bfc 0 , N*^{C 1 x« 

tticj@©T5 y^dWdicf^ijDbfcSSftwjg^-r^ d 

T I FN- rCDS:^^^»f -S/O^^'O, :i<D^m 

[0 0 2 3] HO^BJCD^U'^T'g'Htt. ^:fa^I3-h* 
T^DNA^^O?^Steil#:^*««iftT'««b. 

b Acjp u F ^.^K-r^ ^ t (c=t 0 ©jfi 
^ (Dm&mm iz ^i^mmum&mm ® d n a ^ jgscfg^ 

5y^BH^J*^X^Cli:fcC<, JtgS(?5 1 

izmm^')^y^\'<DM±^^m.-r^rzti>iz, mu^'j 
mm(D 1 xntti^<@*ffic7)ifi»-rjg3i:®^b#-5 ci i:« 

[0.0 2 4] iCD^g^.TffifflT'SDNAtS, ^n;5ttffizli 
Oiii&ilIi:bT«, ^J;^«, t: l-CDJFFM;^t^tf e>ti. ^« 

issE^j©DNA^^tfite^*^f#?.n-g.o ■r;^ct)-^, 

^J;ttS, T|TIS«7}?'J (A) f^Jnt MFFKmRNA*^^» 

jfi«<£]Ha75:£(Ccti9^i-abTmRNA$#Bt-r,-g>, 
m R N A izm^^mm t u y ^— t'^f^ffl s 

^ ^ (cjf A b , ft 5. nfcffl^ A D N A '^^mmti i'wjg 
i[Tt±t3«AbTjgKte«i#:i-rs. ■z.cDmnm.mw^ 

v'H >ffi^®fflbTC©%gBO/}^U'^y5'h**ri— Kt- 
^DNA*-&tJJgKte»|fti:<£SBi-r^o »f<bT#^n 

5!BJ©DNA*^t#e.n^<,-— CW^B^CODNA^A 

ai'-f^mmm^ 1 fc^TTs y^sH^jsn- h*-r-2)DN 
A ^.g Bftgi^i; ^7 ^ - (c Jf A b Tffi^^ D N 
Aib, z.n^ms.m^izmxLxni^ri^mm.is.mi^- 

[0 0 2 5] »f75^-5DNA«, jl^. mt^A.GNA(Dm 



( 5 ) 

9 

mx'iM^izm-x-^n^o m^^DNAu. a^. dna 

tt. ^J;l«. pKK2 2 3 - 2. pGEX-2T. pR 
L-A. pB'T'rp2 "DNA, pUBllO.'YEp 
1 3. T i R i -f^XS. H. p B I 1 2 1 

%gg®DNA<£±llM, tt^M. mmUE(DW±<^X^ 
S$-a-^trtJpKK2 2 3 - 2. pGEX-2,T. pR 10 
L-A. pBTrp2 DNA. pUBllO. YEp 
1 3/i^, ^/c. «)tt#3**«*fflflgT-5!S$-&-5tC«T i 
•y^7.5. h% R i h\ p B I 1 2 1 timMX$> 

[0 0 2 6] »f:^^^^i7^-tiil<^M^®DNA^J?A 

:B:#:6<)(:i«, ^fet*. :i®5!I^CDD N A^-^tJjlgTi: g 

J;0«Wb. :;*c{c. i^fiKbfcDNAKifM-ii'^i^^'-Wn- 

mmm. S^MtCfi. Sau 3AI.Eco RI, H 
ind III. Bam HI. Sal I.Xba 
I. Sac I. Pst \fS.E^^m-^nU. DNA 

is\)^h^i?^-myT^i&m-r^(Dti^^s,tfA^. dna 

#<&7--U >i'bfcS. :fe#rtX«^#^1.T-DNA'J 

[0 0 2 7] :i»5!BJIC<t-Sffi^^DNAtt, 
;^ D N A t ;t/ ;i' -> A ^ > ® TTvl««-rn « i 

ym^mmr^AK ^mmi&xmmi^^ fi^^is^^mmiz 

43ViT I FN-r®S:3fei£K«-r-5^U^y5^F^:^:t 

[0 0 2 8] »f< LTf#en-i)?^Kte^#«. ^mmtt 
xmm-r^t, mi^ii^itmrniHi^izmu^^u^y^}^^ 
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m\i^n^. ^n^^w^m^^^mmmzmmi^.^ 

««i4^iait2 5 71;S6 St. p H 5 7!»M 8 tC^-^O 

m%m.wuii\z^^n%^^'^~rxm i tim i o b 

-So iroS^i^til FN-r^#^J<tLT^O^*jS&ffl 

T. m'^i^'pm^mMmmm\z^K)^^^'smvtzm. 

mm'i'm.^mm:-^^tz.^cr>w^\z^n^m.n-^<T>:Hm 
f>mmx^\ ^^^^Mlc^r^l;T. ^n^-n^'km-MM.'^^n 

[0 0 2 9] ffrjffiOi-fcO. C®%?^©4^U'<y5^H 
tt. ^fe^fflSiMflglciJViT I FN-r«S^^m^r^ 
ttK$:Wr-5. C©14KtCj;0. U 

K«. «fflflSJS*^tcJ;0 I FN-r*SSjtcDlScDi|#SiJ 
tbT. I FN- r f3!^S1±<£'W-r^, ^Jx; 

.[0 0 3 0] ^(Dmmit-^)^-^^Y\%. ^fe^s 

a*HiaS««bTI FN-r'SSaffl-r-5fcs?)C0iS*«M 
I FN - rSSttJ^*©?^:^ • ^l»cD 

^aj^«. HBL-3 8«fflBa. Mo«fflSg. Jurk 
ataajig. HuT7 8ifflJ!g. EL4*fflB§. L12^R4 

U'^yg^H^lm 1 ^f3^S<)0. 1 n g7!»S 1 M g. MS 
U < tt, 1 TiS 1 0 0 n g^tJjgficDiS^JSJtetC??^ 
S-ar-So i£JS«c;^;UT. :*«lgffilC-7-r h>^3i>-^'r> 
^-D<=^>2. tn:CD3tn:#:^i:i'<^T«ffl]JgfiJrg!tiK* 
Jn^. ««*JftSrSSi^3 0 75^4 Ot:. pH^S^)57!;S 
8(c«-5.-:3^. l$«iSftfe^ja:i:«TPi^ct)«<J:®#x.^j:75^ 
^. jll^-»cD:^S(CJ;D*«]17!;lil 0 OB#IWJ^«-r 

fca6w«ffl<7):^te. r?^cfc-^. mtfT. aw. jgjg. iS 

^Cu-^hifyy^-, mTKi^o-rhif'^y^—, 7y 
■f-f— i^D-7h^/5'7^'— . ^ a-? hy ^—tiyy 

Jli<±Sriifi:^^-li:Tjiffl-r^ CitrJ^O. IFN-r* 
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^y^v^^^\zmi^tim'^mm\zmw<k. m^mizm 
ax\tmf^&i&^r^AK m^u. mm- - 

-^■^^v^i&-^Ln^m%mit\zh\zm^^nr. ma. 

a. o-y. '^■7. t-j/v*. -^ji^f^ifcom^ 10 
I Ft^-rmmm^m-r^^ii^^^. -mz{>m-x^mm 

(Dl FN-r:g**^#T-#. Sit. *tt/6«@J6T<Sti 

[0 0 3 2] JJAT. SISg«3jtSo'#:io%egSriil3t-.5 20 

■T^'T- • Vn-VT^^-X^ T^:^-4^i5— 
• i7P— ^>>^- T • hU— • ^^iTJl^Jl . 1 

fe^IE* ir^7)^-7-iT;Ujie^?X#l . 1 9 8 8^. 5tL 

[0 0 3 3] 

[HM^ji] mmm&m<Dmm) 

8 Mi^CDIltt C D - 1 v:7X 6 0 0 EOWKrt !C n U ^-/S* 
i'T-iJr^A • A^l'/'^A (ATCC 1 1 8 2 7) 5:6 or 30 
-e 1 BtF^iPf^ bTi@8S L;t?Ea^* 1 m g /EffiSte-^ 

BtK^. ^-^X^SSb. fffia&MtliU. 8fS 

5 0 mMPS?ig«?S (pH7. 3) "f, 4^^:y:^'f 
-tf-tCJ: Dffl^^LTtttlibfc. amtl^iii<)8, 0 0 0 r 

pmT2 oij-m^.L^^Biu. t#e.nfc±«ii!^j9 i tcgt^ 
r>t-'::7AT?fi@fa$-B-fc5 omMj^g!ig«^^ (ph 

7. 3) ^8itif7'>^:n'i'A*M 5%fiS?a(Cfj:-S)j;^(C 
JD^, 4'CT 1 8B#F^ftl^Bf^. 1^8, OOOrpm-eS 40 

[0 0 3 4] :i(D±mt:T-&lMmmT>'^-OA^'^ 

ts 5 omMmwtmmm {vH7 . 3.) -e¥«fts-frTfe 

f*. 1M;0^?,0. 2M(cTI^-r^lit^7>tn':7A©jg 
a^^DSET, SOmMjg^SEi^ffiffi (pH7. 3) &SV 
0. 5 7Tjl?SLfe, g5t®E7>^-':>AiRg*^*0. 8M 

i4mi(Dtmizmtiii^tzm^m4. 8i>&mmL. mmm 

b, 2 OmMj^ge^ff?^ (pH 6. 5 ) . iC^* LT 4 -CT 50 
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1 8 mmmViW:. 2 O mMPg^ig»^g ( p H 6 . 

5) T^«{t$-B:Tt5Vifc7T;U^->7]K fDEAE- 
•ti:7TD-Xj| *«)2 5 Om 1 CD*7A(Cft1^Lfe„ 7 
A$rffi¥75:l^-iS»}iSTgfe^^, OM75i?.0. 2MIC± 
#-r-&:efl:-^-hU':7AOiilg^S5T, *^A!::2 OmM 

( p H 6 . - 5 ) ^SVl; ^-TilJgt.. - 
:^-h'J'::7AJiafO. 1 3M#jfi-f^aiLAcH^i^2 6 0 
m 1 ^^SCbfc. 

[0 0 3 5] :i©ia^i-^iiiffiL. 2 5mMh'X-hUX 
mmm (pH7. D (C*fLT4'CTl 8Bt^SW«. 

rm TMono-Pil ;^24ml ^ AtCfti^L. p 
H7*i?.pH4(CT^t"-5pH^£]gET, f]vh,\Z10% 
(v/v) 7i?UA*-y7T— 7 4 (pH4. 0) ^jlJKb 
pH*^'^4. 8CDi:^{C^tilL;tili^i^2 3m 1 ^ 
jgi^U. ^*7mM«im*^-:M-Ur7A. 3 
mMi^S?-7K^:hh'J':7ASy^l 3 Q mUmt-)- h }) 
A-fy^'bfj.^mm (pH7. 2) TT«'(t3-a-Tt5t,ifc7 
7-'l'-T->TS rx-A-5^>:/i7X7 5ji (7):^5A(cftffi' 

-^-rLtztC:^, ^Tmi 9, 0 0 0 y;Uh >#]fi(ca 

zgi^bTTEroilM^J2{c#^Lfc. iR««. ■7':7X 
lESOi^O. 6 u. gx-$>-^rzo 

[0036] 

0, iSS<j5 0M ISTitiffibfe, mm^\Z3% (w/v) 
SDS. 60% (v/v) ^U-ta~-)U:SLZJ^'J^^hU 
-r I — ^l^e Omg/m 1 i!)^<b/S.^i^m2 5 M 1 ^JPA. 
5 0'CT3 0:J^ra-1'>:4^i^-h^, 15% (w/v) 
7}?'JTi"J;l'T5 Fy;l/±tCigPb. #?*(Cbfc*JoT« 
^acKlLfco y;U$0. 1% (w/v) 

:/U UT>h7'>'l'— R2 5 O^-^trS 0% (v/ 

v) 1 0% (v/v) B^m*^?Soi@ 

jStcgftUTSJfeL. 12% (v/v) 7Ktt^^y-;u 
<t7% (v/v) mwtyiimm<Dmmxm&vm^_^-(:m.^ 
ici 8B#wji»bTgt#^. yju-toi?- 

')7>h-:r)V-Ptk&^nrz I FN - r®l#ffi 

[0 0 3 7] ik(C> fTPCK h u 

y->>j| 2 w g/m 1 ^-^tr 1 0 OmMe^mTK*:^- h U 
•^A. 0. 5mM:^{t;^);i'->':7ARt)iO. 0 2% (v/ 
v)Tween 2 0 tK^?^*^ 5>/j:'5?iJ^ 0 . 6m 1 tc 
3 7'CTl 8B#K-r>^3.A:-hLTMeS* 

ft^gg^-r^-*,' a:!^g5*o. 001% (v/v) t 

ween 2 0 ^r-^tJ 1 % ( v/ v) TKtt h U >';i':tD 

i^gf im 1 izmmL. MUTX4mmmm'^. m-b^m 
L-c±m^mmi^rzo mtziz^cfzitm^o. 001%. 
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(v/v) Tween 2 0 ^"^tS 7 0 % (v/v) tK . 
^h^yjl^tumm^ 0. 001%(v/v)Twee 
n 2 0^^tf5 0% (v/v) 7KtthU7;i^:^-Dp^ 

[6 0 3-8] »r< Lxm^nrz-^y^\'mh-^^t^7i^m 

m^. ^(60. 1% (v/v) *tthU:7;i.:tPS^^T 

¥ffi{t:$i^T:fei^fc«y-©iis^?gi*^ d v h if ^ ^ 

ITHPLC ODS- 1 2 OTJ tC:ft^^U. 10 
tiyl^^O, 1% (v/v) /KtthU:7;i/:^n@^^T«t 

4nm'RZS2 S 0 nm(D^WV'V'e:::.^—LU-^^^. 0 
% (v/v) ;0^^7O% (v/v) tC±#-r'5*1tT-fe 
KnhU;i/CDig«^B5T, :^^A\Z0, 1% (v/v) 
h'J'7;i/:tDi^m^0. 5 m 1 /5i^C0?^MTiffi?gbrCo 

comtti/^^—y^m iizm^o 20 

[0 0 3 9] ^cD^. /\"-^> • x;i/'^-syDx--r > 

[0 0 4 0] 
[0 0 4 1]- 

[*M^^J3-l] (^RNACOISM) 30 

0mMi7x>K:^ h 'J'5'AB:2/0. 5% (w/v) SD 
S7:i^e;^C^^g?g (pH7. 0) 2 Om 1 ^zMmL. ' 

^^il^etCS. 7M±&{tirf>'^A^^ti^0. IM EDT 
A (pH7/5) ^2 5miaAb. ^CO±gRtcm«^- 

1 Om 1 aBU, c:(7)4^ffi.T2 0 1:, 25, oo 
0 r Dmx2 ommmm^b^mm. RNAm^^mmv 

tzo Z.<DRNAm^^l 5m\mm^U'^\ZtO. 40 

o^DD7j^;t^A/y^y-;^?g?g (4 : i) ^Jbn^. 5 

^a^ffltiMb, 4r. 10, 0 0 0 r pmTl O^i^f^it^b 

^mLTzm. Ti^mm^mmL. 2. 5m^(Dx,^y-j\y 

^m^. - 2 0X:T2PtF^#SLT^RNA^gtiK$-ti-' 
/Co CCOaiSSif^L. 7 5% (v/v) ;^ttX^/- 
;UT^m^, M«^e7K0. 5m 1 iC^^LTTIBcO^ 
S6«^J3 - 2 (C#tL.fco ^RNA(7)iRfi^S^^4mg 

[0 0 4 2] 

[^*E^J3-2] . <®aK^gP^i:-HT^DNAKfr>t 50 
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(Dmm) • ' 

mmms - 1 Tia^Lfc^RNA 1 ^ gfC2 SmMJS 
{tV:i/;t^>-'5A^4 M 1 , 1 0 XPCRigff?^ d 0 0 
mUh^J7.-mmmmi& (pH8. 3) , 5 0 0mM^ 
ittf^JOI^) ^2fi I . ImM dNTF^^:/^i7X^8 
M 1 . 1 (75RN a s e-f >t — ^ r M 

1> 2. 5^fi[/M 1 t^i^lC^^S^ 1 w 1 B:Z>*2. 5 

0/xl<i:L;^Co ii^^I^ O. 5m 1 0, ^ 

fttCL;^c;0^*oT2 5t:T'l O^i^W, 4 2T:T3 04j^W. 

[0 0 4 3] CO^— X h^> H c DNA7K^?g2 0 M 
nc:2 5mMJe{l:v'^^-S/^A^4 M K lOXPCR 

mmm^s u \ . 2. 5*<4/xi 1 ryy^j^y^DN 

A7pUp<^"if^0. 5m U ^^tc. -tr>xy^-r-r 

v-2 ^^n^'ni pmo 1 ■r'::>Jn;^. ^sSM^a 

0 0 M 1 <tLAco ^LT. 
9 4X:T1^^F4, .4 5t:T2i3'r^. 7 2^T3 5J-r^c7)JIlM 
i*^T-r >^:i^- h-r^it-r :^7;i.^ 4 0 Il^MUTMi^^ 

^-X h^>FcDNA^^Mtc3K®a«*SI5 
^n-H-r^DNA^fit^ltitibyco ;^ci:*5. y^^-v- 

.is:r>v^-r''T-2^i, Ba^Ma)ia^j#^4RzjC5tc^ 

('t^Pro — Glu— Asn— I le— Asp— Asp 
- I 1 eXtSP he-Glu-As p-Me t - Th r 

-As p - I 1 ex^-^n^7 ^ / mmmizm-D^^it^ 

/&^b;t:tUlfX^U:t^HT*0, ^n^tlB ' -A 
TRTCRTCDATRTTYTCNGG- 3 ' XU5 
' -TT YGARGAYATGACNGAYAT- 3 ' 

[0 0 4 4] C(DJ:-5{CbT?#ytPCRS#|C^-^a5^i: 
0, #ffi{Ccfc0 2% (w/v) 7:^D-xy;U±T«^ 
^KLT^i-Hb, :^'YP>M±fc^SiO, 0. 4N7KS? 
ft:M-U»:^AT@Sb, 2 X S S CTgt^fH., mm^. 
5XSSPE. 5 Xt'>a;1/ H^g, 0. 5% (w/v) 
SD S]S:tKl 0 0 At g/m 1 ^IfT-D N A^^tJ' 

yi//N-<y^*'J^<ii->'3>ig?KtCgffiL, 6 5t:T3 
P#PBl-r>+:x^-hb/c. yD-yi<hbT. BE 

^J^C7)Ba^J#^ 4 tc:fett^ Phe-Glu-Glu-M 
e t - As p-P r oX^^n^y % jmWM\Z^-3^ 
5 '-TTYGARGARATGGAYCC-3' 
^n^:^SIH?^Jc^:^U :3'X^ 1/^5^ H*{t:^^fiKL.. 

[r-' ' P] ATP]S^^/T4 4^U^^l/:t^H^-^-. 

-tr{cJ:*9|Hlfir^g^b;^o C:coyD-yi^i pmo 1 

<hO, C:n<h5XSSPE. 5 Xx>/N>'l/h?^. 0. 5 
% (w/v) SDSJ;:^'! 0 0 p g/m 1 ^Sttit^ffi^ 
DNA^^tr^?KtC:^-r a>ai^gSL. 4 5t;T2 4 
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>J»^6 X S S CTgfelt^. -SmiZ^K^^-h^z^^t^ 

[0 0 4 5] mo(DPCRMmz'^mmn-:fy7. 

^ K^i7^- irpT7y;i/-Tj| ^5 0 n g^iSScOT 
4' DNAU:tf— tfSJjPX. $^>(C, T O OmM AT - 
P^m^mAlmM^-Vm^tcm. 16T:T18B$W-f 
>+-L^- hUXy^X^ F^^^^-tCDNAWW-^lf 
AU. #^n;^c*a^x.DNA^n>tf5">H-{r;U?*tcJ: 
^yrJl-^i^Tm^mm^NoVa BlueiltttC# 10 
AbT?KKte^ft:ct Lfco f#e>n;^c?^Ktetfe^^^ 1 0 g 
/l/\'i7hh'jyh>, 2. 5 g/ m^t:^hU»i7A. 
1 5 g/ 1 A*^ hT:^-, 1 0 Omg/ 1 T>tf>^'j 
>. 4 Omg/ 1 X-G a 1^:0^2 3. Smg/Wy, 

>K^SiJllb. 0. SNTKmit-rh'J^ARV^l, 5M 20 

0. 5MhU A-^g?ig«^^ (pH7. 2) tC 3 ^fflg 
mt, 2XSSCTgt?^b. 0. 4N7KS^{t:^h'J'^A 
fC2 O^P^MSLTH^L, SXSSCT^^f::^?^ 

MK^, 5XSSPE) 5X^>/\J\,hm. 0. 5 
% (w/v) SDSR^'l 0 O m g/m 1 
DNA^^t;yi/A^>^U5^-r-tf-'>a >Jg^^tCg« 

[0 0 4 6] ;iof^Kte»^^7>e5>'j > 1 0 0 M g 

/m 1 ^^t;L-:/PXigi* (pH7. 2) {C}gab> 
3 7t:T 1 8S#P^iS«^.. «Sti:^^^S#:^S?5iL, M 
n(DY)lt}^J - SDS)*{Cj:Om^X.DNA^^^L. 

7^S2 8 lS@tCfflS-r'5±gaffi^J<DDNAW>1^^^^ 40 
[0 0 4 7] 

[*SE^J3-3 mRNACDIS©] miMmS- IXMU 
Lfz^RNA^-^tSTKm^^^O, 0 5m\t0. Z.niZ 
ImM EDTAiiO. 1% (w/v) S D S 1 

omuh^j7.-mmmmm ivH7 . 5)^0. smi.' 

i)Px, igctt^eTKTifea^ Im 1 tl^fzo ^i^tlt'S* 
PS/^M:<r'J=fd (T) 3 0 y^-yC^T. ir:^>Jzf7"^y^ 
X-dT 3 OX-A-j) ^ Im 1 iD^, 65t:T5^P^ 

mmLTm^-^^fzm. m-^^z^m^xs^^m^^&i^ 50 
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fz. 5Mmt:f'h^J^A^0, 2m\^m^. 3 7X:x 

1 0 5^^-r> + 3-A-hb, 2 5^:, 10, 00 0 rp 

hik<Ditm\zmmMm7i^o\ sm\ ^m^xmrn^^t. 

mRNA^J^a^i^rCo MiRbfcmRNAtms ' 

$>-DtZo 

[0 0 4 8] 

immm 3 - 4 ] < c D N A^-r y ^ u -<^f^M> 

7V>^^A^c DNA^D — - >^^>y h FcDNA-^ 
^'>X5^A • y^XJI ^^fflL, ^M0>J3-3TiaMb 
;^mRNA;&^^> c DNA^-r y^.^ 'J-^f^MbfCo ■r?'j: 
t^-S. 1. 5m 1 ^Si^&^t::^— X h^>H c DNA-^ 
^ffl^?^4MK tfD U>m:^hU'5At§^Kl /z K t 

(T) , 6 -y^y-^-^-mmi u I ^dcomif^-zrjtjpA. $ 

?>tC, ^]56^J3 - 3TISMbfcmRNA$2 g*P^;^c 
SJM^StKT 1 9 1 <!: bfc. Jg^4^{ci^iE^»m 

2 0^^44^t;^JKl M 1 **PX., 4 2t:T4 0^ra'< 
>4^^^- H LT^— X hyyYc DN A^^OSJStl 

[0 0 4 9] SiS^l^fcm^X t-^>HcDNA^fiXffl^ 
*^^3 7. 5 M K ::*cJ^Mft5KcD'J4^Xi7 i/T— tfH^ 
0. 8*&, DNA7}^U>^^"-t: I ^2 3^^4ClC0jl[Sif; 
TJP^. iSS^gTK'Trl 0 0^1 <hLfc^. 1 2rzx ^ 
O^m. 2 2t:T6 0 :9^F^-r >^:i-^-hb/T4 D 
NA;}^U >^^-if^2J^{4J!]P^, 3 7t:T$^fCl 0^3^ 
M-r >^zL^- h bT^-X h ^ > H c DN A^^t^S 
Jt^#I^^#yCo SJt^^fCO. 2 5M EDTA (pH8. 

0) ^Au 1 ^)p^TSir^^f?ih$-t^•fc», nm\z.^K^y 

■xX-;L^/^pp4^;^Alsmb. x^y-;^aMbTc 

DNA^SStbT^Co 

[0 0 5 0] :iOct3{cbT#rcc DNAt::L/K^aj 
?S^2mK Eco R I T^y^-^2 5 0 pmo 
K T4 DNAU;^— 1?^2. b^W.Z.(Dmn^Xl]W 

mmmm^x 2 0 II \ ^\.fz^. ibx^xi^mm 

<>^:i^- hbTc DNAW^JCE c o R I T ^-f 
9 — ^^m\^rZoKJBm\ZQ. 2 5M EDTA^2j^ 

imxxmm^^m^^. #ffi(cj:o^^is^pvh^ 

^:7^-tCct D*SirvC7)E CO R I T^y^-^i^* 
b, L/Kig{B?K^4 0 M 1 <^:T44^UX^U:r5"H^ 
:^-if^8 0*{4SP-^. i^B^S7KTifea4 0 0 ;^ 1 i 
b. 3 7T:T3 O^i^m >^^^- h bTE.c o RI 

^mw^^^ :^^Mt\^rzm. Kj^>^m^yj^j-)v/^u 
p^;i/AadHb. x,^ y-)VVcMVXT:^NA^imL\^ 

fzo DNA{zmM(D\B t 1 0 T-A^^t^L/Ki^« 

mmmm^x±mi su\h\.. 1 5x:xi ^mm 

-iy^zL^-hl.Xy-if-Vi.tzilk. illtcO^^nA 
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[0 0 5 1] 

y^zy^AMi^mmi^MS 1 4t*tC^SS0iJ3-4T^liM 
Lfzyy-i^^'^miZj^vm^^'^rcW:. 1 Og/17T 
^hFUyh>. 5 g/ 1 /t^ h-Y-X hX^^^X h^^ 
1 0 g/ lffi^t::^h>JOAB:t>'l 5 g/ 1 /\*^ hT 
;tf-$:^ti'*^J$ift (pH7. 0) IzmmV. 3 7rT 

0> itJSILfc^. 0. 5M*^{t:^hU»i7Ai: " 

1. 5MiS{t^h'J^A^^tr*^?^{C7 5>m. :klz. 
1. 5Mit{L-^hU^A^^tf 0. 5 M h U X - JeS^jg 

(pH7. 0) {zs^mmm-r^miiF^m&Lrco 

jae:^, 5XSSPE, sx^y/\)ihmm. 0. 

5% (w/v) SDSRD^^'ft+f^r^^DNA^ 1 0 0 
/X g/m l^Ci'g^gtcSab. 6 5r;T3B#P^-r >+rL 
^-hbfco *M^J3-2TISiSUfcDNAWM- 

0. 5% (w/v) SDSRlX^S14lt^«^DNA^ 1 

0 0 p gymi^tsmm\zi'-(a>m^^m\^. est: 

^MT. 6 X S S C(tJT2 O^j^r^l, 2XSSC4»T 

.:t^^^:7^-L. yD-y2 izmmt^i^^^^Vtzy r 
[0 0 5 2] «ffifcbfc;0^-^TC<7):i7D->^:^MMft^ 

NA^ftijPB^^E c o R i-xswm-r^—yj. y^x^ 

H^i7:$7— pUC 1 9 (ATCC 3 7 2 5 4) ^[tlUSiJ 

^nm\Z^ 0 D N A 'J — tf bTia^^ D N a 

b;^Co ^LT. ClCDm«I^DNA^jl«<^a>tf^> h 
-tr;i/ffitcJ:0::^]^M J M l 0 9 t* (ATCC 5 3 3 2 
3) (-»Ab. ?^Kte^#:^#fCo 
[0 0 5 3] 

[iiSE#»j 3 - 6 ] {DN A(Dm&Mmtmmn(DT ^ y 
mmm 3-5 -^mm l rcmn^mi^ ^L-y'uT.mm 

(pH7. 2) fCSffib. 3 7t:T'l 8B#r^tgMiSftb 
S D S ffi tc J: 0 b T C (7) ^ 0J C[) D N A * ^ ti'M}^ ;^ 

(cJ:*:i:5j'WLfcchc:^. :i(Dm.t^^DNA^tmmWz:^ 
^f^mmm^sizTxk'T^^m^i^^/v'cr^o. m^i^fz 
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c^:;i5. IW|i;<iE^JS^3fC^'rT^/^gH^J^=3-K 
tl. ^CD^7 97^M1 0 3mSX\tm2 675S4 3#g 

{::BE^J«{::*3^t^fH^J»^4Ri>'5 tc^-rgR^i-y ^ 

'mm^3\z7jKrT^/mmm(D7f.^jy<zf9'^v [^i;< 
BE^J*-^ 3 n^-rmaE^jcoD N A ct 0 n - H ^ nx 

[0 0 5 4] 'A(Dmmm4 7bm7x\t. Ba^mt^^sw^ • 

BH^J#^3 tc^f^Sia^J<DDNA»fM'^3^D-:7t'<5e 
fflL, t hJFFIgmRNA:?&^^>^fegES^«fflflS{c43ViT I F 
N - r ^ ^ (cgijOTjf u H ^ a - 

c DNA^j*Stt~^o -^LT. ^COcDNA(Dm 

20 [0 0 5 5] 
[0 0 5 6] 

[|gSg^j4- 1] <cDNA^-r >^^'J-<Z)f^tt> 
yv^^AKc DNA^D— — >^4^'y h (TcDNA-g- 

(A) mU\^hSfmRNA^^iicDNA^^-f^V-^ 
{^mLfZo rti.tD'h. 1. 5ml^Sir^iftC^— Xh^ 
>Kc DNA'&^ffl^^g^ 1 0 M K lmMt:DU>^ 
30 :t-hU'^A»?g^2. 5 M K 1 M g/M 1 h hfl&SU 
4^Xi7l/T— tf-r>t:b:^-^^K<^2. 5m K 1 g 
//i 1 ?:^^vX^ V:t^HH^®?^?K^5 M l^Zll 
figXu \ :^'JzfdT:/^-rv-?g?K^2. 5 M 1 ^ 
D,,4^U (A) f^JfjPh KJFFIgRNA^S M gJP^. 

^S7KT4 5 1 ti^tzm. mu^mm^ i o om&i^ 

tsm^^^s fi 1 jp^. 4 2t;T4 o^m-f y^zL^-h 

Vxm—Ts h ^ > F c DN A^^OSiE#l^#;^Co 
[0 0 5 7] SiS4^tcm:=:xh^>FcDNA'&^ffl^ 
?g^9 3. 5 K ::^MMfi*0'J7}^X^l/T— tfH^ 
40 4#ta:. DNA4fUy^— tf^l 1 5*{4iP^. iScM^ 
S7KX2 5 0 M 1 12t;T6 0 5>W. 2 2t:X6 

O^F^, 7 Ot:Tl 05>^CcDjIii?T-r>^:i^-hL 

d 1 O^r^-f >^rL^— h Uyto 0. 2 5M EDTA 

(pH8. 0) ^1 0 u \m^xKm^w±^itrzm. 
Kjr^m^'^mzLrz^^'oxy X. y -jiy ^ auTT^jiAm 
. mix, fflUi4^^x^y-;u^t®LT^-xf-^>H.cD 

NA^#yc"o 

[0 0 5 8] :i(7)J:^tcLTt#;^clg-X h^> H c DN 
50 AtCL/K^ff^K (pH8. 0) ^2/xK Eco R 
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I Ti^y^*2 5 0 pmo K T4 DNAU;tf— 

2. Sm&m^. MM^®7KT-2 0 /z 1 tL. 1 S-CT" 

1 6P^W'r>+3-'S— hLTcDNACMSSdEco 

R lYyy^'^m^^Lrzm. o. 2 5m edta (p 
H 8 . 0 ) ^ 2 M 1 m^rKm^w±-^'^rz: 

IT^-^^^^.^L. L/Kig»$^ (pH8. 0) ^4 
0 u 1 tT4;i?U 5?i7 ^;^-9^K^:^— bfSrS omWSD 
. ««^e*T'4 0 0 M 1 <i:L., 3 7 1:-?: 3 0 ^i-ffl-r 
>^i'<-hbTEco R I^»rgPfi€:^5^;KI::LAc 10 

— ^l/ttj^.L-Tc DNA^^^bfc. ^©f*. cDNAfv 
igacDA g 1. 1 OT— A€r-^trL/KM»JS (pH8. 
0)^1. 5;^li:T4 D N A U :^f— if* 2 . 5^{i 
JP^, 5 jLi 1 tb, 1 S-CTl 6^F^-r 

ffl LTia^A A DN ASr-^tf7 t-v'^^^'co 
[0 0 5 9] 

[SIS6^J4-2] <«a^K.DNA(Oi7n-->i/'> 
SffilCd:0.>:fli»NM5 1 4»{CS|]!ig«?lj4- iTia© 20 
Lfc7T-v^ii?a^$-a-fc^, 1 Og/1 Airhhuy 
h>, 5.g/ 1 A'i' h-r-x hx^^x h^ir h> lOg 

m^mm. (ph?. o) (cjgau. a 7"CTi.6S!FPfl^ 

^Jib(c:^'r D>M^tt«b, o^mmml^T■:/^- 
^^^m■:>rz'^k. :t-1'D»K^f!l«IL. Sf, 0. 5N 
*g?{l::M-'J'>Aii. 5MJ^{t::f-h>j'^A*^tj'7|c?# 
?K{C7iJ-W. 1. 5M:ffi{t-^h'J9A*^tfO. 

5Mh'JX-^g?;g»^g {pH7. 0) \Z36i-m^mV 30 
Ac. ■:h'rP>l^$:2XSSCT^^\ 
0. 4N*^ft::?- hU>^At^2 0 5}-K§«U. 5XSS' 
CTia^> nStm^W:. SxsSPE. 5Xt'>a;H- 
J^. 0. 5% (w/v) SDSRlK^tt-y-^m^DNA 

[0 0 6 0] MilADNAi£i7P-->y-r-<<, S'J 
^. TVi^i-AMDNA^^^-y h ^Ur"^ ■ -fy-i A 

-ys^iaSLfc, •r;^j:t)-&. 1. 5m 1 WK/t^'SClll 

mms - 5 (Dijmiz^ommi'rcDN Amh-'^ 2 5 n g 
<tD. MB^e7KT'4 5« 1 tu. 9 5x:T'3^miam 

L-fzlMi. S.ft.'SiZtt). la-' ' P] dCTP^«* 
5AtUn;t. 3 7'CT-3 O^RB-r >^i^- h LTR-li 

Rmmzm-^cD^f-^i'a-^hifyy^-^mmi^. * 
[0 0 6 1] i>:fc. Hf^lBt^'r o»^^yp-y3CD» 

iSXSSPE. 5 X^>/n;1. S:^, 0. 5% (w/ . 50 
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v) SDSSti^^tt+h^rttTDNA* 1 0 0 xi g/m 1 
^trS^tcS^U. 6 0'CT2 OBIffa'f >^r:x^-hb 
. TA-f :/U ^'-f XS-B-rc^, ^MT. 6 x S S C T 2 
O^m. 2.XSSC4'T$^)tC2 O^m > + JL^-h- 

lCffil^7&^-&^£^ bfe 7 f - V D N A i7 D - >^ Jigf L. 
fc. ^ifefCckOc:(7)DNAi/P->^;»C»KT"lttiM: 

mi^^^i^DNA^mmL, mmmmEco^ Ri-cwm 

■r^^:f3, = K^i7^-pUC 1 9 (ATCC3 

7 2 5 4) ^mcmmmm-v^mL. n^ntzUNA^ 

■it t ^ - l&f M- S ^ffi fC J; D D N A U ;y — tf T^i^ L 
Tiffi^^PNAtbfco =i>fcf7=->h-tr;i'ftlc<ti3. ;i 
Oiag|x.DNA^;*:MM J M 1 0 9** (ATCC 5 3 3 
2 3) lzm-XLX:i<D^m(DDNA^^tsmm^^i^^ 

mzo 

[0 0 6 2] 

mmm 4-2 -cmm l ^ > tf -> u > 5 0 

p g/m 1 ^-g-tJL-l/PXiSJ* (pH7., 2) tC^ffl 

itffitcto 3 7"CT'i smmmmmmi^fzo mmm 
^^'b^mvxmi$i^mmL. m'Mo:>T)iij u - s d s 

5, E^J«{r*5ttSBH^J#^6 tcS^-TigSBH^JWDNA 

m\t^(Dmnm^ e (c#fia tfc t 0 t-^ 0 , © c t 
T . z.(D7^ymmm-^wmmzisn^m^\m^2iz^ 

aaj $:#LT^LfcTSygE«. V P-f ->>3?.« h 
l^^-x > ^•S-r ® i: f «.o 
[0 0 6 3] 

[*M«aj5] mm'^mfjim.m^DNAtmmmmw<D 
mm) 

0. 5m 1 ^SJ5£:;WtC2 5mM«{f7;r^^->';7A^8 y 

1. 1 0 X P CR^»?SSr 1 0 M 1 - ImM dNTP 
5 •y47XS:8 M 1 . 2. 5*'K/y 1 T >yj ^ D 
NA/J^'J^^-- tf^O. 5m 1 > IIM^J4-2XISMb 
/cMI^X. D N A ^ 1 n g t 0 . BH3?iJ^®ffi^JS^ 1 Iz^ 
-rr s. /^Ba^J(C*3tt-g.N*SgS:D:c*iS#ifi©SH?'J(C 
So'^rk^^fiXU;^ 5 ' -CGAGGGATCCTAC 
TTTGGCAAGCTTG-3 ' Sl>'5 ' - C AAG 
GAATTCCTAGTCTTCGTTTTG- 3 ' X' 
^3n-5m*SHJ'JCD2a|g©:t'JP'Xi7U:^5^H^, 

<i: LTj1«J0x.. MB^StKT- 1 0 0 m 1 t b;to 

il^ii)^9 4"CT1:9-^. 6 0*CT-2^K, 7 
2*CT-3^PBl:::®JilJ?T-i'>+i'X- ht-^-y-'f i^^u* 



( 11 ) 



H^Vf 2 7 2 4 9 8 7 



21 



22 



HIRtXEco R I T^^BfbTB am HI-Eco ■ 

«^e7K(co. i/igto, :inic. ^Si)*JI8^PgBa 
m HIRU^Eco R I ■tf^»rbT*3Vifc:7r;UV-> 
7 7. 5>* - T p G E X - 2 T Jl 1 0 li' 

T4 DNAiJ:*f— {f*J!lD;l.^>t:i 1 OmM ATP 

A TpH I G I FJI $:f#fco 
[0 0 6 4] i|ail;K.DNA TpH I G I Fjl 2:=i>tfT- 

L, m^ntzmm^mi^ ith i g i fj $r7>tf->'j > 

5 0 M g/m 1 ^-^tTL-yPX^Jft (p.H7. 2) d 
^i-ilbTJgMte«l#:^gg?JU. j1^cdt;u;^ U - S D S 

m^mmvxmwkz.DN A itph i g i fj ^ttwu 

itJO, ::CD fpH I G I FJI (CiJl-iTtt. la^J^tCfe 20 
^t-SSH^J#^2 tCS^f :ffiaSH^J<7)c DNA TH I G I F 
c DNAJI pO^T a c yR^:-:5'-SO:y;P^5^::t>S 

[0 0 6 5] 

[*)5g«aJ6] . <}^K!fei^^(Cj;^3}?U'<y5^K©«ljt> 

m&mbT'mmi-rzmn^WkW th i g i fj ^T>tf . 

vU >5 0 M g/m 1 $-^tiT-::^DX^Jfe (pH7. 

2) izmmi^. mmLfs.-fy-^i^3 7x:-ci smmmmmv 

tz. 3 0 i^i^^-y7-^>^-\zmmx.T- 

T'nT.iStfi (pH7. 2)^1 8 1 i: 0 . ifSTf* 30 

tzmmm^^ix (v/v) 3 7"ct 

m®:^^^-^ htdtO, ftS6 5 0 nm(r*3lt'5®:3ta! 

SlCiiUfcH^.i^T I PTG^«i^i8«0. Im 

mi-h')'^h.^'^tsm.m (ph7. 2) {cffiss-ar. ^ 

^WMl^tz. 40 
[0 0 6 6] Cl(D±?f 1 3 9mM:Sfl::M- U 

A. 7mMj8¥SE7K*— :^hU■^ARL^'3mMig^-** 
tM-'J-^A^^tJgM (pH7. 2) .T¥«{t:$-a-T*3 

i.ifc:7r;L'V->7® r^ji/i$'^it> • -fe^Tn— 7.4 . 
Bj) cD;^7A{Cft^WL. frfiP^^cl^-SMTSfe?*^. 7 
AtfoyjUml iCjk^LT KP>t'>.^ 1 0 0 UjlPx.. 

SfiT-ei 6B#K»MLxT^mig^s:j56$-&;to tsyh, 
\zmmtm-mm.^m.m\^xK^>^m^mm-^'^tz^. ^ 

->7^ rx— 7 5 J ©;i;^AtcjlJKL, :^ 50 



^ars, 5 0 03^;l'h>#j£«ili:5i-^gg5iLfco CCD 
F 1. 1 ^ 8 O Ai g CDiR* 

[0 0 6 7] ' ' 

"[^M^J7] <*"j-^y5^>*©a{t^fl<jtt«> 

[0 0 6 8] 

[«]!i^j7-i] <5i-^a> . 

f^-^^^—i , ^2 2 7#, 6 8 0 73)M6 8 5 

M (1 9 7 0^) \zm^vx\^^^:fjmizmc. Stc^pj© 

#^#ffiTT S D S - # U 7 i7 U ;i/7 5 >• b 
tztZ^, ^"Fmi 8, 5 0 0 ±3, 0 0 0:$^;i/h>(C 
+B^-r^fe«tc I FN-ri^^Stt^^^fcS/Oh'Tj^' 

skmT)i-:fs.y (6 7, ooo^;H-» , :t#7;i/:/ 

5>(4 5. 0 0 05^;Uh» , ;*:ShUy->>-r>t 
t:^- (2 0, 1 0 0i/;H-» Ry:a-^i7 hT;i/:/ 

5> (1 4. 4 0 0^jUh» Tfe-pfco 
[0 0 6 9] 

Ti^DV ;^->>yLfc<t^:5, 4. 9±1. 0 
[0 0 7 0] 

immm7-3] {N^^nymmm) . 
nm\zi.rzt^-oX. /t-^> • x;i/V-»:/D7^-r> • 
->-'5r>-y— T4 7 3 Amu ^mmvx^mhtztz. 
^. mmm6X'mmi^rzmmT)^>j^f'^\fit. ifji^^ 

-SBB^tCiD, ia^mt'*3tt^|H^J#^7 icSfN*!^ 
7 5 /®!E3?"J®^D->>^S(CG 1 y-'s e r -T'^^ 

[0 0 7 1] 

,[mmm7-4] {^mr^m) 

[0 0 7 2] 

mmm7-4 (a) ] Cr-^zxPTOtcistt-S) i fn 

SilS^cDHiC 3H/He J ■y''^X*^?.J»Bi*JStHb. Jta 
mM^^(D RPM 11640 ( p H 7 . 4 ) cpX^ 

mmum-mi&x^^'^. y-^mmm (phs. 
0) ^izmmLxmst-^ufz. n^nrzmms^^i o% 
(v/v) ^M#iejfii«&ffi£b/iRPM 116 4 omm 

(pH7. 4) (Ci|fflJ|gS?Sl X 1 0' fi/m ItCfi^J; 

^^9 cm(Dy^X5=-->i7->-\'-l/{C 1 
OmlToiJ-ffiL. 5%C02 'r>+i^-^'-'t', 3 

sa©.;?*-gg?{L> 10% (v/v) ^ji&iejfiim*i«5£byt 

RPM 1 1 6 4 Oigife (pH 7. 4) T'^itb. TiacO 
I F N - r b y^c. 



( 12 ) 



#ffF2 7 2 4 9 8 7 
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[0 0 7 3] ifflSa^Sl X 1 0' m/m 1 iZU^^oiZ 

10% (v/v) i^m'Mikm^m&tr:iRPMi i64 

0«Jfe (pH7. 4) {Ci^)S$-&>f7'>XW«fflflg?&9 6 
■^/xJl/T.-f i7Dyi/-h±t::0. 1 5m 1 -r-^iO. SI 

mm 6 Tiissi bfc*»ii{4^ u ^ k '^^mys-m-mi^T- 

'M'SMUC't o : '0 '5m I MXTzmi. 2. 5 u g/hi l 
=I>*:^/^*U >AX«5 0*fe/m l^>^-u^^> 
2^0. 0 5m 1 ^i!)PT-l)*^^J!lPT^C:i:;!'j:< 5%CO 
2 'r>:^-3.^-^'-4^. 3 7'CT-2 4B#mig«Lfc, iS 
#'^x;U*^?.««±f»*0. ImlT^^SiU. 



24 



10 



DTc:^2p V^X I F N - r (G g 0 2 - 9 0 1 ^ 5 

3 3) ^mmv, mmm^ (lu) (c^ffuxs^u 

[0 0 7 4] 
(SI] 





■7 >tf X^MmKiSt^ i I F N - 


r Sl^ ( I U/m 1 ) 






i55W + 




( /t g /m 1 ) 






> ^' - a + > 2 


10.00 




1 3 6 


118 


3 . 3 3 


s 


8 8 


5 5 


1.11 


5 


5 6 


16 


0.3 7 


5 


2 1 


12 


0.12 


5 


12 


10 


0. 0 4 


5 


1 1 


7 


0 


0 


• -• 4 ' 


1 



[0 0 7 5] 

lMmm7-4 (b) ] <t hU>/-?^{C*3(t-5 I FN 

Jfil?i*i-^*«RPMI 1 6 4 OJ^tte (pH7. 4)T2 
«f&IR^. U-Jl/Jitcagb, 2, OOOrpmT 

2 05i-fflS'L-bTU y/m^mMLTzo u >/'^^s i o 

% (v/v) 4^fl&iljfii«^ffiSb;tRPM I 1 6 4 Oig 



:Nb (rH7. 4) Ti5fel*f*. U >AIt^MSaSS 5 X 1 

0^ mymnztj.^jioizi9^m-^iti>iithiz. ifn 

g2pthIFN-r (G g 2 3 - 9 0.1 - 5 3 0) Srffi 

fflbrcBA^i-fi. mmm7-4 (a) iiBi«(ce^b/io 

i^:^^^2{C^r, 

[0 0 7 6] 
[«2] 
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( 13 ) 



#ffF 2 7 2 4 9 8 7 
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*> It -5 I F N - 


r ^4. ( I U/m 1 ) 




t 






K« + 


K« + 




1) 




=1 > ti > A 




10. 0 


0 


19 1 




4 7 9 


1. 18 2 


3.3 


3 


16 9 




5 7 6 


1,419 


1 . 1 


1 


16 8 




4 2 6 


1.10 6 


0 . 3 


7 


15 0 




2 9 8 


7 3 9 


0. 1 


2 


7 4 




19 3 


3 Q 0 


0. 0 


4 


3 6 




13 7 


3 2 4 


0 




1 




1 1 


2 4 



iz^^-r^^^u I F N - r (om±-^mii>^nrzo b 

[0 0 7 8]. 

mmcDmm] ^(D^mit. ^&&mmmizid\^^x i f 30 

Sb/b I FN-rK#<g*^»-r-5= rntcJcO, ei» 

iSjt-r-5rc*?>co I FN- rK^siJtLT. I 
FN^riz^^^^mt^'y-rjuT.^^m. 



[0 0 7 9] :i<D^m(Diii'J^y'^Viti^ijUi FU- 
rK*tg**-r-5^iA^e. -fiStc/>»TR»ra9® I F N 

vxmm^mmzmm\^ysi<T:h, mmcoi fn-tm 
±^mmizmmx'^^m,<^ti^&^, 
[0 0 8 0] m<'hmmu^^<D^m(n-!tiu^-f^v 

«, c:n*:3-K-r;5:io%?g(DDNA^fijfflt".-5Ct 

[0 0 8 1] m< 'hmmni^mi^m^^m 

[0 0 8 2]- 

mmm^ 1 . 
mm<D&^ : 1 5 7 
m^\(nm :Ts./m 



( 14 ) «PfT2 7 2 4 9 8 7 

27 28 
Tyr Phe Oly Lys Leu Glu Ser Lys Leu Ser Val lie Arg Asn Leu Asii Asp 

1 5 10 15 

Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp Met Thr 

20 „ . . 25 . ^ - 30 . 

Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He He Ser Met 

35 40 45 50 

Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He Ser Val Lys Cys 

55 - 60 65 

Glu Lys He Ser Xaa Leu Ser Cys Glu Asn Lys He He Ser Phe Lys Glu 
70 75 80 , 85 

tfet Asn Pro Pro Asp Asn He Lys Asp Thr Lys, Ser Asp He He Phe Phe 

90 95 100 

Gin Arg Ser Val Pro Gly His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser 

105 . 110 115 

Tyr Glu Gly Tyr Phe Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu 
120 125 130 13.5 

He Leu Lys Lys Glu Asp Glu Leu Gly Asp Arg Ser He Bet Phe Thr Val 

140 ,145 150 

Gin Asn Glu Asp 
155 

[0 0 8 3] m(Dlk : 

BS^J(^S$ : 4 7 1 BH^J 

mm<Dm : mm 

TACTTTGGCA AGCTTGAATC TAAATTATCA GTCATAAGAA ATTTGAATGA CCAAGTTCTC 60 

TTCATTGACC AAGGAAATCG GCCTCTATTT GAAGATATCA CTGATTCTGA CTGTAGAGAT 120 

AATGCACCCC GGACCATATT TATTATAAGT ATGTATAAAG ATAGCCAGCC TAGAGGTATG 180 

GCTGTAACTA TCTCTGTGAA GTGTGAGAAA ATTTCAAYTC TCTCCTGTGA GAACAAAATT 240 

ATTTCCTTTA ACGAAATGAA TCCTCCTGAT AACATCAAGG ATACAAAAAG TGACATCATA 300 

TTCTTTCAGA GAAGTGTCCC AGGACATGAT AATAAGATGC AATTTGAATC TTCATCATAC 360 

GAAGGATACT TTCTAGCTTG TGAAAAAGAG AGAGACCTTT TTAAACTCAT TTTGAAAAAA 420 

GAGGATGAAT TGGGGGATAG ATCTATAATG TTCACTGTTC AAAACGAAGA C 471 



[0 0 8 4] 



BE^JCOS^' : 4 7 1 

50 i^^icom : mm 



( 15 ) ; - 4^fF2 7 2 4 9 8 7 

. ^29 . , ' 30 

^^(Dmm: cDN A to mRNA ia^J(D#gS[ 

A-f /l^irT-^:^;l/BB^J : No ia?»J^gt"fB^ : m a t peptide ' 

T>^±yX : N o - . . ^ ^ - :f^5Ei4M: 1.^ 4 7 1 ^ . - ^ ^ — . * 

&u mm 

AAC TTT GGC CGA CTT CAC TGT ACA ACC GCA GTA ATA CGG AAT ATA AAT 48 

Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val lie Arg Asn He Asn 

1 5 10 15 * 

GAC CAA GTT CTC TTC GTT G AC AAA AGA CAG CCT GTG TTC GAG GAT ATG 96 

Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 

20 25 30 

ACT GAT ATT GAT CAA ACT GCC AGT GAA CCC CAG ACC AGA CTG ATA ATA 144 

Thr Asp He Asp Gin Ser Ala Ser Clu Pro Gin Thr Arg Leu He He 

35 40 45 

TAG ATG TAG AAA GAC AGT GAA GTA AGA GGA CTG GCT GTG ACC CTC TCT 192 

Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 

50 55 60 

GTG AAG GAT AGT AAA AYG TCT ACC CTC TCC TGT AAG AAC AAG ATC ATT ^ 240 



( 16 ) #fF2 7 2 4 9 8 7 

31 ■ 32 

Val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cys Lys Asn Lys He He 

65 TO 75 80 

TCC TTT GAG GAA ATG GAT CCA CCT GAA AAT ATT GAT GAT ATA CAA ACT 288 

; Ser Phe Glu Glu Met Asp^Pro Pro Glu Asn l ie Asp Asp. He Gin .Ser . 

85 90 95 ;.. 

GAT CTC ATA TTC TTT CAG AAA CGT GTT CCA GCA CAC AAC AAG ATG GAG 336 

Asp Leu lie Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met Glu 

100 105 no 

TTT GAA TCT TCA CTG TAT GAA GGA CAC TTT CTT GCT TGC CAA AAG GAA 384 
Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 

H5 120 125 

GAT GAT GCT TTC AAA CTC ATT CTG AAA AAA AAG GAT GAAAAT GGG GAT 432 
Asp Asp Ala Phe Lys Leu He Leu Lys Lys Lys Asp Glu Asn Gly Asp 

130 135 140 

AAA TCT GTA ATG TTC ACT CTC ACT AAC TTA CAT CAA AGT 471 
Lys Ser Yal Met Phe Thr Leu Thr Asn Leu His Gin Ser 
145 150 155 

[0 0 8 5] h^^Dv- : iS^t^ 

mmm'^ : 4 mm<Dmm : h 

mnoym-.T^y^ 30 bh^j 

He He Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin 

1 5 10 15 

Ser Asp Leu He Phe Phe Gin Lys 
20 25 

[0 0 8 61 hTfsUzy- : mm^ 

SH^j#-^:5' mnomm : ^yf- 

se^jos^ : 1 8 yy^^yhm: ^m^yy^^>h 

Gin Pro Val Phe Glu Asp Met Thr Asp He Asp Gin Ser Ala Ser Glu Pro 

1 5 10 15 

Gin 

[0 0 8 7] h/J^Dv^- : mmi^ 

SH^'J#-^ : 6 BH^JCOffi^ : c DNA to. mRNA 

SE^Jc7)fi$ : 1 1 2 0 /N-r7l^-tr^^;^;^Ba^J : No 

m<Dm. : . 50 sas. 



( 17 ) 



iRFffF 2 7 2 4 9 8 7 
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^m^^rnm : 5 ' UTR 
W&^m : 1 . . 1 7 7 

^~m^mmLrz:fjm: s * " 

^St^^-riE-^ : leader peptide 
•WtE^^LS : 1 7 8. . 2 8 5 



34 



#S5:^^ria-^ : m a t peptide 
#ffi{4g : 2 8 6 . . 7 5 6 

iRpgi^^-rfE-^ : 3 ' UTR 
^ffificg y 7 5 7 . : 1 1 2 0 " " 
#Si^*^Lx^c:^ffi : S 



GCCTGGACAG TCAGCAAGGA ATTGTCTCCC AGTGCATTTT GCCCTCCTGG CTGCCAACTC 60 

TGGCTGCTAA AGCGGCTGCC ACCTGCTGCA GTCTACACAG CTTCGGGAAG AGGAAAGGAA 120 

CCTCAGACCT TCCAGATCGC TTCCTCTCGC AACAAACTAT TTGTCGCAGG AATAAAG 177 

ATG GOT GCT GAA CCA CTA GAA GAC AAT TCC ATC AAC TTT GTG GCA ATG 225 

Met Ala Ala Glu Pro Val Glu Asp Asn Cys He Asn Phe Val Ala Met 

1 , 5 10 15 

AAA TTT ATT GAC AAT ACG CTT TAC TTT ATA GCT GAA GAT GAT GAA AAC 273 

Lys Phe lie Asp Asn Thr Leu Tyr Phe He Ala Glu Asp Asp Glu Asn 

20 25 30 

CTG GAA TCA GAT TAC TTT GGC AAG CTT GAA TCT AAA TTA TCA GTC ATA 321 

Leu Glu Ser Asp Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He 

35 40 45 

AGA AAT TTG AAT GAC CAA GTT CTC TTC ATT GAC CAA GGA AAT CGG CCT 369 

Arg Asn Leu Asn Asp Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro 

50 55 60 

CTA TTT GAA GAT ATG ACT GAT TCT GAC TGT AGA GAT AAT GCA CCC CGG 417 

Leu Phe Glu Asp Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg 

65 70 75 80 

ACC ATA TTT ATT ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT ATG 465 

Thr He Phe He He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met 

85 90 95 



( 18 ) 4#fF2 7 2 4 9 8 7 

35 ' 36 

GCT GTA ACT ATC TCT GTG AAG TOT GAG AAA ATT TCA AYT CTC TCC TGT 513 

Ala Val Thr He Ser Val Lys Cys Glu Lys He Ser Xaa Leu Ser Cys 

100 105 110 

GAG AAC AAA ATT ATT TCC TTT AAG GAA ATG AAT CCT CCT GAT AAC ATC -.561 
Glu Asn Lys He He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He 

115 . 120 125 

AAG GAT ACA AAA AGT GAC ATC ATA TTC TTT GAG AGA AGT GTC CCA GGA 609 
Lys Asp Thr Lys Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly 

130 135 ' 140 

CAT GAT AAT AAG ATG CAA TTT GAA TCT TCA TCA TAC GAA GGA TAC TTT 657 
His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe 
145 150 155 160 

CTA GCT TGT GAA AAA GAG AGA GAC CTT TTT AAA CTC ATT TTG AAA AAA 705 
Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys 

165 170 175 

GAG GAT GAA TTG GGG GAT AGA TCT ATA ATG TTC ACT GTT CAA AAC GAA 753 
Glu Asp Glu Leu Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu 

180 185 190 

GAC TAGCTA TTAAAATTTC ATGCCGGGCG CAGTGGCTCA CGCCTGTAAT CCCAGCCCTT 812 
Asp 

TGGGAGGCTG AGGCGGGCAG ATCACCAGAG GTCAGGTGTT CAAGACCAGC CTGACCAACA 872 
TGGTGAAACC TCATCTCTAC TAAAAATACT AAAAATTAGC TGAGTGTAGT GACGCATGCC 932 
CTCAATCCCA GCTACTCAAG AGGCTGAGCC AGGACAATCA CTTGCACTCC GGAGGTAGAG 992 
GTTGTGGTGA GCCGAGATTG CACCATTGCG CTCTAGCCTG GGCAACAACA GCAAAACTCC 1052 
ATCTCAAAAA ATAAAATAAA TAAATAAACA AATAAAAAAT TCATAATGTG AAAAAAAAAA 1112 
AAAAAAAA 1120 
[0 0 8 8] 40 h7}^P>^-:BM« 

mmm^ : 7 ^mcomm : h 

i5^Jc?Dg$ : 1 0 :7^>;^>hM : N*iffl:7^^^>h 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
1 5 10 

im^(Dmmt^mm] ' [02] z.<D^miz^^mm^DNA-x:$>^ ^vhi g 

{z:h\lr^mih/'^^'-y^^Tm'C$>^o 50 higif cdna. ^co%0Jcd4^u ^:7"5^ f 



( 19 ) #ffF2 7 2 4 9 8 7 

37 38 

*n-Kt-^cDNA AmpR ^ T > tf U >Httjte^ 

p t a c t a c yn^-^- o r i ^mm^z^^-f^mmmih 

GST ^)U^^:t>S-h^> }^ 

^ - - - ^ - [0117 ' ■ " ^ ^ - 



0.3 




PstI 



(sDint.ci/ mwm^ rfp^mm^^ fi 

(C12N 1/21 

C12R 1:19 ) 

(CI 2P 21/02 

C12R 1:19 ) 



